Introduction
Resection of malignant lesions arising in the dorsal sector of the liver is a challenging procedure because the sector is located deep in the abdominal cavity and surrounded by the inferior vena cava (IVC) and the major hepatic veins [1 -9] . A hanging maneuver is an innovative procedure in hepatic surgeries, in which the liver parenchyma is hung by a tape, thereby making a straight cutting line [10 -14] . This technique was applied in two patients who had a hepatocellular carcinoma (HCC) in the dorsal sector. Patient 1 was a 46-year-old female, who was found to have an HCC, approximately 3 cm in diameter, located just above the IVC. The patient had a large inferior right hepatic vein (IRHV). The superior right hepatic vein (SRHV) and the IRHV were individually controlled with a tape after dividing several short hepatic veins from the right side of the IVC. A cotton tape was introduced from the groove between the SRHV and the middle hepatic vein (MHV) to the right and left Glisson sheaths via the space just next to the left side of the IRHV. The liver was split into the right and left hemilivers by pulling the tape upwards. Next, the tape was introduced from the space behind the confluence of the MHV and the left hepatic vein (LHV) to the space behind the left Glisson sheath via the fissure of the ligamentum venosum after dividing a few small Glisson branches into the caudate lobe from the left Glisson sheath. The liver parenchyma was divided between the medial sector and the dorsal sector by pulling the tape medially, Finally, the dorsal sector including the tumor was resected by dividing the short hepatic veins from the left side of the IVC. Patient 2 was a 59-year-old male, who was found to have an HCC, approximately 3 cm in diameter, located in the Spiegel lobe (a part of the dorsal sector) during a follow-up for chronic hepatitis B. The tumor compressed the left side of the IVC and protruded inferomedially. Cotton tape was introduced from the groove between the MHV and the LHV to the groove between the right and left Glisson sheaths via the posterior surface of the liver after dividing all the short hepatic veins from the right side of the IVC. The liver was split into the right and left hemilivers by pulling the tape upwards. The liver parenchyma was divided between the medial sector and the dorsal sector as in Patient 1. The operation time was 623 and 435 minutes and the intraoperative blood loss was 834 and 1320 grams, respectively. No complications occurred in the two patients. The application of hanging maneuvers enables surgeons to safely resect tumors located deep in the dorsal sector of the liver.
This surgical technique requires a lot of indispensable procedures for hepatic surgeries. This chapter presents the step-by-step surgical procedures regarding hanging maneuvers for an isolated resection of the dorsal sector.
Patients
The patients' characteristics and preoperative laboratory data are summarized in Table 1 . Patient 1 had a cirrhotic liver caused by hepatitis B and had undergone laparoscopic splenectomy approximately two months before hepatectomy to control intractable ascites caused by splenomegaly accompanied with cirrhosis. Patient 2 had a fibrotic liver caused by chronic hepatitis B. Both patients had a solitary HCC in the dorsal sector. 
Surgical procedures in patient 1
The HCC, approximately 3 cm in diameter, was located just above the IVC (Figure 1 ). A limited hepatectomy was selected because the patient had a relatively advanced cirrhotic liver and the preoperative evaluations predicted that an extended hepatectomy would have led to postoperative liver failure. Figure 2 shows a schematic diagram of the surgical procedure. Patient 1 had a relatively large IRHV. This vein was kept intact because its division could have caused congestion of the posterior sector. The liver was split into the right and left hemilivers by dividing the liver parenchyma along the right side of the middle hepatic vein using a hanging maneuver with a cotton tape introduced into the space between the posterior surface of the liver and the anterior surface of the IVC. The liver parenchyma was divided between the medial sector and the dorsal sector using a hanging maneuver with a cotton tape placed in the fissure of the ligamentum venosum.
The patient was placed in the supine position. The abdomen was opened by bilateral subcostal incisions with an upper midline extension. There was a small amount of ascites and the liver had a cirrhotic appearance. Cholecystectomy was performed and a tube was inserted into the cystic duct for cholangiography. The right lobe was mobilized clockwise by dividing the right triangular ligament. The IVC ligament was divided, and the SRHV and the IRHV were individually encircled with a tape. A thin cotton tape was introduced from the groove between the SRHV and the confluence of the MHV and the LHV to the left-side space of the IRHV (Figure 3 ). The procedure moved on to the hepatic hilum. The right Glisson sheath was encircled with a tape. A small notch was made on the lowest part of the dividing plane as a hook for the hanging tape ( Figure 4 ).
The left lateral lobe was mobilized counterclockwise by dividing the left triangular ligament.
The ligamentum venosum was divided near the LHV ( Figure 5 ). Thereafter, the confluence of the MHV and the LHV was encircled with a tape. The tail of the cotton tape was introduced into the groove between the right and the left Glisson sheath. The liver was split into the right and the left hemilivers by pulling up the cotton tape upwards (Figure 6, 7) . Splitting the liver into the two hemilivers revealed a few caudate branches from the left Glisson sheath (Figure 8 ). These branches were divided to make a space behind the left Glisson sheath ( Figure 9 ). A cotton tape was introduced from the space behind the confluence of the MHV and the LHV to the space behind the left Glisson sheath via the fissure of the ligamentum venosum. The liver parenchyma was transected between the medial sector and the dorsal sector by medially lifting the cotton tape ( Figure 10 ). All the short hepatic veins from the dorsal sector were divided from the left side of the IVC (Figure 11, 12 ). The IVC ligament was divided, and the dorsal sector including the tumor was retrieved from the surgical field ( Figure 13 ). 
Surgical procedures in patient 2
The surgical procedures in Patient 2 were reported previously [15] . The procedures differed in two points from the procedures used in Patient 1: All the short hepatic veins were divided from the right side of the IVC and the liver was split into hemilivers along the left side of the MHV by introducing cotton tape through the groove between the MHV and the LHV.
Surgical results
The surgical results are summarized in Table 2 . Patient 1 required transfusion of two units of red blood cell because of pre-existing anemia. The resected specimens had an acceptable tumor-free surgical margin. Kinetics of the laboratory data are shown in Figure 14 and 15. Both patients exhibited rapid recovery of laboratory data. Follow-up CT after the surgeries demonstrated that there were no perfusion abnormalities in the livers (Figure 16 ). 
Conclusion
Livers with malignant lesions to be resected are often cirrhotic. Parenchymal transection of cirrhotic liver from the dorsal direction may cause uncontrollable bleeding. The application of hanging maneuvers to an isolated resection of the dorsal sector enables surgeons to safely transect the liver parenchyma only via an anterior approach.
